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ABSTRACT 



An orthodontic arch wire having a generally U-shaped 
configuration including a pair of legs that are generally 
symmetrical about a mid-point of the arch wire. Each of 
the legs is composed of a plurality of circular segments 
of varying radius wherein the point of transition be- 
tween contiguous segments lies on a common line tan- 
gential to both segments. 

8 Claims, 4 Drawing Figures 
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ORTHODONTIC ARCH WIRE 

BACKGROUND OF THE INVENTION 

The present invention relates to an orthodontic arch 5 
wire for use with orthodontic brackets mounted at 
about the middle of the clinical crown of each of a 
plurality of teeth. More particularly, the arch wire form 
of this invention is especially useful with tooth-mounted 
orthodontic brackets of the type described in U.S. Pat 10 
No. 3,660,900, issued May 9, 1972, wherein the location 
of the groove is generally defined by a horizontal plane 
intersecting approximately the mid-point of the long 
axis of the clinical crown of the tooth. 

Among the objectives of those specializing in orth- 15 
odontia is to produce normal occlusion of teeth through 
relocation thereof by forces created by various forms of 
mechanical appliances. Such mechanical appliances 

have long included brackets suitable for attachment t m ^ 

either directly to a tooth or to a band surrounding an 20 arch wire of this invention interconnected with brackets 



teeth so that the grooves lie on a plane generally extend- 
ing through about the middle of the clinical crown of 
each tooth. More particularly, it has now been found 
that, with the aforementioned bracket mounting posi- 
tion, there is an arch wire, pre-formed from a series of 
unique contiguous circular segments, that substantially 
eliminates the need for the orthodontist to hand-bend 
the dental arch wire form once an appropriate size of 
arch form has been selected. 

Thus, it is a principal object of this invention to pro- 
vide a specialized dental arch wire form that is particu- 
larly suitable for use with the type of bracket disclosed 
in the aforementioned U.S. Fat No. 3,660,900, when 
each of such brackets is applied so that the groove 
therein lies at about the middle of the clinical crown of 
the respective tooth being treated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top plan view of a typical installation of an 



having in/out correction and attached at about the 
middle of the clinical crown of the respective teeth; 

FIG. 2 is a top view of a preferred form of this inven- 
tion as applied to the lower jaw, illustrating the geomet- 
ric relationship between the contiguous circular seg- 
ments forming the arch wire; 

FIG. 3 is a top view of a preferred form of arch wire 
for application to the upper jaw; and 
FIG. 4 is a top view of a further improved form of 



individual tooth or a pad that is adhesively secured to 
an individual tooth. The brackets are conventionally 
formed with a rectangular groove in the outer face 
thereof for receipt of an arch wire. The orthodontist 
inserts the arch wire in the grooves of the tooth- 25 
mounted brackets and then applies what he considers to 
be appropriate corrective forces to each tooth by bend- 
ing the arch wire on either side of an individual bracket 

More recently, various approaches have been devel- r r __ 

oped to minimize the amount of time heretofore re- 30 arch wire for application to the upper jaw. 
quired for handbending of the orthodontic arch wire. 
Such approaches have involved pre-forming the arch 
wire with predetermined bends designed to minimize 
the amount of hand-bending required to produce the 
corrective forces considered by the arch wire designer 35 
to be necessary to attain ideal occlusion. 

Typical of such pre-formed arch wires are those pro- 
vided by the process disclosed in U.S. Pat No. 
2,566,414 which issued on Sept 4, 1951. The purpose of 



DETAILED DESCRIPTION OF VARIOUS 
EMBODIMENTS OF THE INVENTION 

Referring now to the drawings, wherein similar char- 
acters of reference represent corresponding parts in 
each of the several views, there is shown in FIG. 1 
rectangular arch wire 10 as it is intended to be engaged 
with the grooves of a series of orthodontic brackets 
mounted at about the middle of the clinical crown of a 



this patented technique was to provide the orthodontist 40 corresponding number of teeth. The brackets have been 



with an arch wire having a symmetry corresponding to 
what the inventor had determined to be an average arch 
so that further hand-bending would be minimized. U.S. 
Pat No. 2,566,414 disclosed apparatus and a process for 
forming a standardized arch wire with a number of 45 
divisions of varying curvature, offset in relation to each 
other so as to conform to the inventor's characterization 
of what should constitute the proper arch symmetry of 
an average size set of teeth. Additionally, provision was 



provided with an amount of in/out correction as de- 
scribed in U.S. Pat No. 3,660,900. Arch wire 10 is typi- 
cally 0.018 X 0.025 inches for engagement with a 
bracket with a correspondingly sized groove. 

FIG. 2 depicts a typical arch wire 10 of this inven- 
tion, especially suitable for application to brackets at- 
tached as hereinbefore described to the teeth of the 
lower jaw. Arch wire 10 has a median axis 20 and a 
mid-point 21 about which it is symmetrical. Lower jaw 



made for r/re-torquing the arch wire (1) by forming the 50 arch 10 is composed of a pair of inner segments 22 



arch wire with dies having predetermined surface incli- 
nation and (2) by rolling the arch wire in the plane of 
the finished arch. 

Furthermore, a dental arch form has been proposed 
that consists of a compound curve representing a steady 
state of equilibrium delimited by what was calculated to 
be the counterbalancing force field of the tongue and of 
the circumoral tissues as applied at the outermost por- 
tion of each tooth. Such a dental arch form is intended 



extending outwardly from midpoint 21 and a pair of 
outer segments 24, each extending outwardly from re- 
spective of inner segments 22 from transition point 30, 
common both to inner segment 22 and outer segment 
55 24, as hereinafter more particularly described. 

Inner segments 22 are each defined from a single 
center of curvature 26 and by a single radius of curva- 
ture R. Outer segments 24 each are defined from a sepa- 
rate center of curvature 28 and a separate radius of 



to approximate the unique geometry of a closed curve 60 curvature R'. Center of curvature 28 is located so as to 



having trifocal elliptic properties, with the teeth occu- 
pying only a portion of the total curve at its constricted 
end; see American Journal of Orthodontics, Volume 61, 
No. 6, pages 541-561, June, 1972. 

A further arch wire form has now been discovered 6$ 
that exhibits unexpectedly superior results when uti- 
lized to apply corrective forces to teeth through ortho- 
dontic brackets where the brackets are located on the 



lie on a straight line passing through center of curvature 
26 and transition point 30. In this manner, transition 
point 30 also Ms on a line 31 tangential to both of 
contiguous segments 22 and 24, i.e., line 31 is perpendic- 
ular to both radius of curvature R and R'. As a result, a 
smooth uninterrupted transition is accomplished from 
one circular segment 22 of one radius R to a second 
circular segment 24 of a different radius R\ 
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The length (in degrees of arc) of each inner segment inner segments 22" extending outwardly from mid- 
22 is designed to enable that portion of arch wire 10 to point 2% a pair of first intermediate segments 50 extend- 
engage the grooves in brackets attached to the centra] ing outwardly from respective of inner segments 22" at 
incisor, lateral incisor and cuspid teeth on a respective transition points 52, a pair of second intermediate seg- 
side of a patient's lower jaw. It has been found that all 5 ments 54 extending outwardly from respective of first 
size variations can be accommodated by a small, me- intermediate segments 50 at transition points 56, and a 
dium and large arch wire size, as hereinafter further pair of outer segments 24", extending outwardly from 
described. However, typical of the length of inner seg- respective of second intermediate segments 54 at transi- 
ment 22 is an arc a defined by an angle in the range of tion points 58. 

71*-72*. Similarly, outer segment 24 typically has a 10 inner segments 22" are again each defined from a 

length defined by an arc a' having an angle in the range single center of curvature 26 and by a single radius of 

of 18*-22* . Generally it has been found necessary for curvature R. Outer segments 24" each are again defined 

the radius of curvature R of inner segment 22 and the from a separate center of curvature 28 and a separate 

radius of curvature R' of outer segment 24 to be in a radius of curvature R\ First intermediate segments 50 
length ratio of about 1:4. 1* each are defined from a separate center of curvature 51 

FIG. 3 illustrates a typical arch wire form W of this and a separate radius of curvature R". Second interme- 

invention for use on either a small or medium sized diate segments 54 each are defined from a separate cen- 

upper jaw. Arch wire 10' is also defined by a median ter of curvature 55 and a separate radius of curvature 

axis 20 and mid-point 21. The small upper jaw arch wire R'". 

10' is composed of a pair of inner segments 22' extend- 20 Center of curvature 26 is located so as to lie on a 
ing outwardly from mid-point 21, a pair of intermediate straight line passing through center of curvature 51 and 
segments 32 extending outwardly from respective of transition point 52. In this manner, transition point 52 
inner segments 22' at transition points 36 and a pair of also falls on a line 52 tangential to both of contiguous 
outer segments 24', extending outwardly from respec- segments 22' and 50. Similarly, center of curvature 55 is 
tive of intermediate segments 32 at transition points 38. located so as to lie on a straight line passing through 
Inner segments 22* are again each defined from a center of curvature 51 and transition point 56. In this 
single center of curvature 26 and by a single radius of manner, transition point 56 falls on a line 57 tangential 
curvature R. Outer segments 24' each are again defined to both of contiguous segments 50 and 54. Still further, 
from a separate center of curvature 28 and . a separate ^ center of curvature 28 is located so as to lie on a straight 
radius of curvature R'. Intermediate segments 32 each line passing through center of curvature 55 and transi- 
are defined from a separate center of curvature 34 and a tion point 58. In this manner, transition point 58 is 
separate radius of curvature R". Center of curvature 26 caused to fall on a line 59 tangential to both of the con- 
is located so as to lie on a straight line passing through tiguous segments 54 and 24". As a result, a smooth 
center of curvature 34 and transition point 36. In this 35 uninterrupted transition is accomplished from circular 
manner, transition point 36 also falls on a line 31 tangen- segment 22" of one radius R through circular segment 
tial to both of contiguous segments 22' and 32. Simi- 50 of a different radius R" through circular segment 54 
larly, center of curvature 28 is located so as to lie on a of a different radius R 1 " to circular segment 24" of a 
straight line passing through center of curvature 34 and different radius R\ 

transition point 38. In this manner, transition point 38 40 The length Cm degrees of arc) of each inner segment 

falls on a line 39 tangential to both of contiguous seg- 22" is designed to enable that portion of arch wire 10" 

ments 32 and 24', As a result, a smooth uninterrupted to engage the grooves in brackets attached to the cen- 

transition is accomplished from one circular segment tral incisor and lateral incisor on a respective side of a 

22' of one radius R through a second circular segment patient's upper jaw. The length (in degrees of arc) of 

32 of a different radius R" to a third circular segment 24' 45 first intermediate segment 50 is designed to enable that 

of a different radius R'. portion of arch wire 10" to engage the groove in the 

The length (in degrees of arc) of each inner segment bracket attached to the cuspid on a respective side of a 
22' is designed to enable that portion of arch wire 10' to patient's upper jaw. The length (in degrees of arc) of 
engage the grooves in brackets attached to the central second intermediate segment 54 is designed to enable 
incisor and lateral incisor on a respective side of a pa- 50 that portion of arch wire 10" to engage the groove in 
dent's upper jaw. The length (in degrees of arc) of inter- the bracket attached to the bicuspids on a respective 
mediate segment 32 is designed to enable that portion of side of a patient's upper jaw. Typical of the length of 
arch wire 10' to engage the groove in the bracket at- inner segment 22" is an arc a defined by an angle in the 
tached to the cuspid on a respective side of a patient's range of 33°-34\ Typical of the length of first interme- 
upper jaw. Typical of the length of inner segment 22' is 55 diate segment 50 in an arc a" defined by an angle in the 
an arc a defined by an angle in the range of 40°-52\ range of 19°-20\ Typical of the length of second inter- 
Typical of the length of intermediate segment 32 is an mediate segment 54 is an arc a'" defined by an angle in 
arc a" defined by an angle in the range of 19*-3r. Simi- the range of 23*-24\ Generally, it has been found neces- 
larly, outer segment 24' typically has a length defined sary for the radius of curvature R of inner segment 22" 
by an arc a* having an angle in the range of 19°-22\ 60 and the radius of curvature R' of outer segment 24" to 
Generally, it has been found necessary for the radius of be in a length ratio of about 1 :4. 
curvature R of inner segment 22' and the radius of cur- The following chart tabulates typical dimensions and 
vature R' of outer segment 24' to be in a length ratio of angles for arch wires of this invention designed for 
ab 2?L 1 :4 '.« . application to small, medium and large lower and upper 

FIG. 4 illustrates a typical arch wire form 10" of this 65 jaws. The dimensions are in inches and angles in de- 

invention for use on a large upper jaw. Arch wire 10" is grees. The letters of reference relate to corresponding 

also defined by a median axis 20 and mid-point 21. The letters of reference in FIGS. 2, 3, and 4 of the drawings 
large upper jaw arch wire 10" is composed of a pair of 
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Arch Wire Dimeastona/ 
Angle* 



Lower Jaw Arch Wire 
Small Medium Large 



Upper Jiw Arch Wire 
Small Medium Large 



Width 
Length 

Inner Segment 
Radius (R) 
Inner Segment 
Arc- fa) 
Outer Segment 
Radius (RO 
Outer Segmen t 
Arc (a*) >' 
Axis Distance of R' 
from Mid-Point (c) 
First Middle Hori- 
zontal Offset 
Segment (e) - 
First Middle 
Segment Arc (a*) 
First Middle 
Segment Radius (R") 
Fust Middle 
Segment Vertical 
Offset (0 
Second Middle 
Horizontal Offset 



Second! 
Segment Arc (a'") 
Second Middle 
Segment Radios (R'") 
Second Middle 
Segment Vertical 
Offset (g) 



HBO 


2356 


2330 


1360 


1440 


2.520 


1.625 


1.930 


2475 


2.010 


2.135 


2.260 


.920 


.938 


.995 


1.033 


1.080 


1.125 


71.394 


71.741 


71.372 


51.394 


40.236 


33.367 


3.700 


3.738 


3.775 


4.145 


4.145 


4.145 


18.498 


19.731 


21.164 


19.583 


21.108 


17.714 


1.832 


1.834 


1.908 


1.990 


X017 


1.970 











.852 


.910 


.816 








19.299 


30287 


19.320 








.703 


.825 


.723 








.258 


.180 


.230 












1380 












23.611 












1.633 












.490 
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Although the present invention has been described 
with reference to particular embodiments, it is to be 
understood that modifications and adaptations may be 
made without departing from the spirit and scope of the 
present invention, as set forth in the claims. 

What is claimed is: 

1. An arch wire adapted to engage the grooves in a 
set of tooth-mounted orthodontic brackets that have 
been applied at about the middle of the clinical crown of 
respective teeth, said arch wire being symmetrical 
about a mid-point and formed of a plurality of contigu- 
ous circular segments on each side of said mid-point, the 
length and curvature of each said segment being suffi- 
cient to engage the groove of at least one of said tooth- 
mounted orthodontic brackets, the point of transition 
between respective said contiguous segments being 
defined by a common line tangential to said contiguous ^ 
segments. 

2. An arch wire in accordance with claim 1 wherein 
said plurality of segments comprises an inner and outer 
contiguous segment 



3. An arch wire in accordance with claim 2 wherein 
the radius of curvature of said inner and outer segments 
is in a ratio of about 1:4. 



50 



4. An arch wire in accordance with claim 2 wherein 
the length of said inner segment is denned by an angle 
in the range of 71*-72\ 

5. An arch wire in accordance with claim 1 wherein 
said plurality of segments comprises an inner, intermedi- 
ate and outer contiguous segment 

6. An arch wire in accordance with claim 5 wherein 
the length of said inner segment is defined by a first 
angle in the range of 40*-52* and the length of said 
intermediate segment is defined by a second angle in the 
range of 19*-31* with the proviso that the sum of said 
first and second angles is in the range of 70*-71\ 

7. An arch wire in accordance with claim 1 wherein 
said plurality of segments comprises an inner, first inter- 
mediate, second intermediate and outer contiguous seg- 
ment 

8. An arch wire in accordance with claim 4 wherein 
the length of said inner segment is defined by a first 
angle in the range of 33*-34*; the length of said first 
intermediate segment is defined by a second angle in the 
range of 19*-20°; and the length of said second interme- 
diate segment is defined by a third angle in the range of 
23*-24\ 

***** 
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